Background: Emergency (unscheduled) and elective (scheduled) use of secondary care varies between practices. Past studies have described factors associated with the number of emergency admissions; however, high quality care of chronic conditions, which might include increased specialist referrals, could be followed by reduced unscheduled care. We sought to characterise practices according to the proportion of total hospital admissions that were emergency admissions, and identify predictors of this proportion. Method: The study included 229 general practices in Leicestershire, Northamptonshire and Rutland, England. Publicly available data were obtained on scheduled and unscheduled secondary care usage, and on practice and patient characteristics: age; gender; list size; observed prevalence, expected prevalence and the prevalence gap of coronary heart disease, hypertension and stroke; deprivation; headcount number of GPs per 1000 patients; total and clinical quality and outcomes framework (QOF) scores; ethnicity; proportion of patients seen within two days by a GP; proportion able to see their preferred GP. Using the proportion of admissions that were emergency admissions, seven categories of practices were created, and a regression analysis was undertaken to identify predictors of the proportion. Results: In univariate analysis, practices with higher proportions of admissions that were emergencies tended to have fewer older patients, higher proportions of male patients, fewer white patients, greater levels of deprivation, smaller list sizes, lower recorded prevalence of coronary heart disease and stroke, a bigger gap between the expected and recorded levels of stroke, and lower proportions of total and clinical QOF points achieved. In the multivariate regression, higher deprivation, fewer white patients, more male patients, lower recorded prevalence of hypertension, more outpatient appointments, and smaller practice list size were associated with higher proportions of total admissions being emergencies.
Background
After several years of steady growth in the funding of health care, many European countries, including Britain, are now experiencing a decline in funding [1] . During the period of economic growth, investment in secondary care (specialists and hospital services) increased [1, 2] , but now approaches are needed to contain costs and improve efficiency. Primary care has a role to play by limiting the numbers of patients who have to be cared for in costly specialist settings. The delegation to primary care physicians of decisions about the commissioning of secondary care may encourage them to design services and care pathways that increase the proportion of patients who are managed in lower cost settings, and consequently clinical commissioning groups led by general practitioners are being introduced in England [3] . General practitioners are the primary care physicians in England, and they work in general practices that serve registered patient populations; every general practice is a member of a clinical commissioning group. Improved management of people with chronic conditions in primary care may help to avoid some emergency admissions [4, 5] ; management includes early intervention before urgent problems arise, and such interventions could increase the scheduled use of hospital services. However, although improved disease management may have potential to affect the proportion of admissions that are emergencies, it is also possible that some population characteristics, for example deprivation, promote both high scheduled and unscheduled use of hospital services.
Population factors (deprivation, age, ethnicity, gender) and practice factors (size, access and continuity of care, distance from hospital) have been shown to influence use of secondary care [6] [7] [8] [9] [10] [11] . Service characteristics such as the numbers of specialists or referral pathways may also affect use. In order to help practices reduce the demand for secondary care, both practices and commissioning groups need to understand the needs of practice populations for health care, and the capacity of practices to meet a greater proportion of those needs. Practice profiles have been made available [12] , containing information on local demography; Quality and Outcomes Framework (QOF) domains (a pay for performance scheme used in the UK to incentivise aspects of care) [13] ; disease prevalence estimates; admission rates; and patient satisfaction. The data are available by practice, for all practices in a clinical commissioning group, and for groups of practices classified as being similar through having populations with similar levels of deprivation, or by reference to a set of characteristics used to define practice peer groups. The peer groups were identified through examination of the characteristics of age, gender, ethnicity and deprivation of the practice population, and location of the practice (urban, town, village) [14] . In a search of the relevant literature, we were able to identify only a few studies of methods to group, or type, practices. A typology of six practice types was developed to describe practices in Canada [15] , and a taxonomy of primary care organizations in Canada is being developed in a study to track the evolution of primary care during a process of reform [16] . A taxonomy of a sample of Australian general practitioners concentrated on features of the practitioner and the health care team [17] . These classifications did not concentrate on variations in use of secondary care and are not suited to helping practices and or health systems identify and address the needs of practice populations [18] .
The aim of our study was to characterise practices according to the proportion of total admissions that were emergencies, and to investigate whether the proportion is explained by characteristics of practice populations or by features of systematic management of chronic conditions by practices. We wished to explore whether a characterisation or typology based on the proportion of admissions that are emergencies might have potential in highlighting factors that could help commissioning groups and practices plan initiatives to contain use of secondary care.
Methods

Setting
The study took place in the English counties of Leicestershire, Northamptonshire and Rutland, where primary care services were administered by two primary care trusts until April 2013, when they were replaced by five clinical commissioning groups. There were three acute hospitals for medical and surgical conditions, two mental health hospitals, and several small community hospitals. Approximately 40% of the population of Leicester city are of an ethnic minority, predominantly South Asian [19] .
Secondary care use
For this study we used publically available data from the Health and Social Care Information Centre's Indicator Portal, for the years 2010-2011 [20] . Information on the secondary care use of general practices included scheduled carethe number of outpatient appointments per 1000 patients and the number of elective admissions per 1000 patients, and unscheduled care -the number of emergency department attendances per 1000 patients and the number of emergency admissions per 1000 patients. We calculated the proportion of total admissions that were emergency admissions, and then assigned the practices to seven groups according to whether this proportion was up to 34.9%, 35.0-39.9%, 40.0-44.9%, 45.0-49.9%, 50.0-54.9, 55.0-59.9%, or 60.0% and over.
Practice and patient population characteristics
We sought to describe the seven groups of practices with different proportions of admissions that were emergency according to characteristics of the practice populations, and characteristics of the practices themselves. The population characteristics were: proportion of patients aged 65 and over; gender; deprivation (the index of multiple deprivation or IMD, estimated using the average of the IMD scores for each lower super output area in which a given practice has registrations, weighted by the percentage of the practice's registrations in each LSOA [20] ); ethnicity; prevalence, expected prevalence and the difference between the expected and recorded prevalence (the prevalence gap) of coronary heart disease, hypertension and stroke. For practice characteristics we used: total and clinical quality and outcomes framework (QOF) scores for the 2010/11 year; proportion of patients seen by a GP within two working days; the proportion of patients able to see their preferred doctor; list size; and the headcount number of GPs per 1000 patients, a figure that excludes trainees and retained doctors (doctors contracted in order to maintain their clinical skills but who undertake few clinical sessions) [20] .
Older age has been linked to greater numbers of emergency and elective hospital admissions, and gender has been associated with hospital admissions [8, 21] . Lower practice list size and white ethnicity have been associated with emergency department attendance rates [9] , and elective and emergency admissions [6] . Larger practices may be able to offer a wider range of services to people with chronic conditions, thereby reducing the need for hospital care [7] . We used the prevalence of coronary heart disease, hypertension and stroke as an estimate of the levels of chronic disease in each practice; this is because a greater burden of ill-health in the practice should lead to an increase in secondary care usage. The expected prevalence and prevalence gap also estimate whether practices are identifying the predicted amount of disease for their patients.
Deprivation has been linked with an increase in emergency department attendance and emergency admission rates [8, 9] . The quality and outcomes framework (QOF) is a pay for performance scheme used in UK primary care that rewards practices according to their achievement of indicators, including for the management of common chronic conditions; we included total and clinical achievement scores because good primary care may be expected to use of unscheduled care [22] . Access to, and continuity of, care in general practice are also associated with use of secondary care [8, 9] , and therefore we used data from the annual general practitioner patient survey undertaken as part of the QOF. We used the proportion of patients able to see a GP at their practice within 2 working days as a measure of access, and the proportion able to consult their preferred GP as a measure of relational continuity. Evidence from a study using simulated patients supports the validity of the patient survey [23] .
We took the proportion of patients over 65, the gender breakdown of the patients, the headcount number of GPs per 1000 patients, and the deprivation of the area using the Index of Multiple Deprivation from the Health and Social Care Information Centre portal [20] . We also used the prevalence, expected prevalence and prevalence gap for coronary heart disease, stroke and hypertension. We acquired data on the ethnicity of the patients in each practice, in terms of white/non-white, from the Public Health Observatories database; these data were from the years 2005-2007, the most recent data available [24] .
Analysis
We undertook a descriptive analysis of the seven groups of practices, using univariate linear regression to test for trend relationships between variables and the proportion of admissions that were emergency. We then undertook a multivariate analysis using forward stepwise linear regression to identify predictors of the proportion of hospital admissions that were emergency [25] . The selection of variables for inclusion in the regression was designed to account for key patient population characteristics (deprivation, proportion aged 65 or over, proportion who were white, proportion who were male), and characteristics of practices that reflect the systematic management of patients with chronic conditions. These therefore included the proportion of clinical QOF scores achieved, the numbers of outpatient referrals per 10,000 registered patients, the numbers of patients recorded with a diagnosis of hypertension as an indication of success in detecting this chronic condition, and the proportion of patients able to consult their preferred GP. We also included practice list size as larger practices may have greater administrative and nursing capacity available to them. We hypothesised that population characteristics and features of practices reflecting systematic management of chronic conditions would be associated with a lower proportion of admissions being emergency. SPSS version 20 was used to undertake the analyses.
Ethical approval
No ethical approval was required because this study used publically available data and required no patient contact.
Results
Of the 233 practices, data on secondary care use were not available for four practices, and these were excluded. The proportion of admissions that were emergency, per practice, ranged from 31% to 90%, mean 44.9% (standard deviation 8.7%). The mean numbers of outpatient appointments, elective admissions, emergency admissions and emergency department attendances per 1000 registered patients in each of the seven groups of practices are shown in Table 1 . The population characteristics are shown in Table 2 , and practice characteristics in Table 3 . Practices with higher proportions of admissions that were emergency tended to have fewer older patients, higher proportions of male patients, fewer white patients, greater deprivation, and lower recorded prevalence of coronary heart disease, hypertension and stroke, as well as smaller list sizes, lower total and clinical QOF points achieved, and bigger gaps between expected and recorded coronary heart disease and stroke prevalence. For the multivariate analysis, all data were available for 221 practices. The analysis identified patient population characteristics as predictors of the proportion of admissions that were emergency, with greater deprivation, more male patients and fewer white patients being associated with a higher proportion ( Table 4 ). These were the most powerful predictors, but practice characteristics also predicted the proportion of emergency admissions. Higher practice list size, and higher recorded prevalence of hypertension were associated with a lower proportion of emergency admissions, and higher outpatient referrals were association with a higher proportion. However, the proportion of clinical QOF scores achieved and the proportion of patients able to consult their preferred GP did not predict the proportion of admissions that were emergency. The regression model explained 64% of the variation in the proportion of admissions that were emergency.
Discussion
Summary of the main findings
In this study we set out to characterise general practices by the proportion of admissions that were emergency. Wide variation in the proportion of admissions that were emergency was found, and it was possible to allocate practices to different groups according to the proportion. There were differences in the populations of practices in these groups, and some differences in the characteristics of practices.
Whilst population characteristics did predict the proportion of admissions that were emergency, practice characteristics indicative of systematic management were also important. Better detection of hypertension was associated with lower proportions of admissions being emergency. Higher detection of hypertension has been shown to be associated with lower coronary heart disease mortality [26] , which may be explained by higher mortality among people who have hypertension that is not controlled and the finding that 16% of men and 11% of women had untreated hypertension in the Health Survey for England in 2012 [27] . Larger practices may have greater organisational and management capacity that are associated with lower proportions of admissions being emergency. The positive association of outpatient referrals to the proportion of admissions that were emergency suggests that a high use of outpatient referral may have little impact in containing emergency admissions. These findings highlight the importance of practice populations in driving the use of secondary care, but also the interaction between practice populations and the ability of practices to fully meet the needs for care of those populations. If practices are unable to meet the needs of their populations, greater use of secondary care services is more likely. The failure of QOF clinical achievement scores to predict the proportion of admissions that were emergency may be partly explained by the fact that not all admissions occur in people who have a chronic condition, but in those that do, the QOF variable relates to a large number of different chronic conditions. It remains possible that more effective care for specific conditions does reduce rates of emergency admissions for exacerbations of those conditions [7] .
Strengths and limitations of the study
Our study has used data about practices in three counties of England, and the findings may not be fully generalizable to practices in other parts of England, or other countries. Beta indicates the amount of change for one unit change of the independent variable, controlling for the other independent variables. Thus, an increase of 1% in the proportion of the practice population who are male is associated with a 0.7% increase in the proportion of admissions that are emergency, whilst a 1% increase in recorded prevalence of hypertension is associated with a 0.46% decrease in the proportion of admissions that are emergency.
We used available data on general practices, and some of these data had limitations. The response rates to the general practitioner patient survey are low, although the validity of the survey has been demonstrated in other research [23] . The data on the ethnicity of practice populations was estimated from hospital in-patient figures and may not fully reflect the population in the community, but alternative sources of more accurate data were not available. Moreover, we were unable to account for variations in the structure and organization of secondary care services that may affect hospital use, or geographical factors such as distance of patients from their local hospital. Also, some potentially relevant data were not available, for example, the numbers of nurses per practice.
Our study is observational and can only highlight associations. Empirical studies that test interventions are required to confirm the effect on emergency admissions of improved management of chronic disease by practice teams.
Implications
Containing the use of secondary care services is a priority for the health systems in many countries. In England, the 2013/14 version of the QOF incorporates indicators for quality and productivity that include peer review of outpatient referrals, emergency admissions, and emergency department attendances [28] . The NHS outcomes framework is used to provide a national level overview of how well the service is performing and be a catalyst for driving improvement in outcomes, and includes data on emergency admissions that should not usually require hospital admission [29] . In monitoring use of secondary care services as an outcome of primary care, our study highlights the importance not only of understanding the role of population characteristics in determining levels of use, but also of appreciating the ability of practices to meet the demands for care that face them. The level of resources, and the way in which available resources are used, are likely to be key factors in determining whether a practice is able to meet the health care needs of its patients.
In rising to the challenge of an ageing and multi-morbid population, reforms of primary care are being proposed in England. These include the creation of federations or other forms of non-commercial or commercial groupings of practices that are able to share innovations and improve efficiency [30, 31] . If practices themselves, or federations of practices, are to prevent the rising tide of chronic disease from swamping hospital services, they need to target resources to where they are needed, and adopt effective innovations quickly. A typology based on the proportion of admissions that are emergency could help individual practices, federations or other organizations that oversee general practices improve their understanding of practice populations and the ability of practices to care for them.
Our typology does not reveal how some practices with similar populations and resources make less use of secondary care than others, and this suggests opportunities for practices to learn from each other. It also suggests that further research should seek to investigate how practices identify and respond to the needs of their populations. Our study is also an example of how the increasing amount of publicly available data about general practice may be used to better understand how processes of care can influence outcomes such as hospital admissions. As even more data become available, practices and clinical commissioning groups will be increasingly able to compare performance and identify factors influencing admission rates.
Conclusions
The characteristics of practice populations are important in determining use of secondary care services. Characteristics of practices also influence use of secondary care services, and in particular, the extent to which practices are able to meet the needs of their populations is important. In order to improve the outcomes of primary care such as use of secondary care, processes are required to describe the small populations of individual practices, and to target resources and support to practices and their populations that need them.
